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Plants are developmentally disposed to considerable changes in oxygen availability, yet our 26 understanding of the importance of hypoxia is almost entirely limited to stress biology. Until recently, oxygen signalling in plants was defined by the consequences of oxygen 48 metabolism, such as changes in energy status, production of reactive oxygen and nitrogen 49 species (ROS, RNS), or the accompanying dynamics of the redox network. By contrast, the 50 basic mammalian hypoxia (low-oxygen) signalling and transduction pathways were defined 51 over 20 years ago [6] . It is now widely accepted that local tissue hypoxia plays a central role 52 in mammalian embryogenesis [7] and constitutes a key regulatory feature of adult stem cell 53 niches [8] . The prevailing model applied to mammalian tissues and stem cells is that low 54 oxygen provides a protective environment, conducive to quiescence, low ROS, and a 55 relatively reduced redox state, all of which promote genome stability [9] . Regulated ROS 
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We discuss the roles of hypoxia in plant development and the nexus between oxygen, ROS, NO. The presence of pockets of cells with a low oxygen status is a prominent feature 79 of many developing, reproductive and quiescent plant tissues (Fig. 1) NO in the root apical meristem appear to be highly specific to 122 developmental state, as is also the case in a typical seed (Fig. 2) providing feedback mechanisms to fine tune the response [32, 33] . This includes the plant The glutathione redox potentials of root mitochondria have been estimated using ro-GFP.
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Such measurements showed that root mitochondria were substantially more reduced (ca. NO (Fig. 2) . The biogenesis of mitochondria and chloroplast appears to be 306 partially interdependent, with chloroplast metabolism being initially photoheterotrophic,
307
relying on mitochondria to re-oxidise pyridine nucleotides and to sustain the cytosolic and 308 plastid adenylate pools (described in Fig. 2) 
